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(54) improved cell handover 

(57) A handover is performed between cells of dif- 
ferent networks during a call. A call established between 
handset (1 8) and mobile handset MS1 through cell CA1 
or mobile networl< PLMN A is handover during the call 
to PLMN B through cell CB1 . Procedures to control in- 
ter-PLMN handovers are described in which the service 
providerfor PLMN A supports the inter-PLMN handover 



as a supplementary service. Support of the service may 
be indicated in a classmark stored in EEPROM (9) of 
handset MS1 or on its SIM card (12). The service pro- 
vider for PLMN A may include data in the classmark that 
indicates whether the user of the handset may selec- 
tively accept or decline inter-PLMN handovers. A pro- 
cedure for carrying out a location update after release 
of the call Is also described. 
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Description 

[0001] This invention relates to cellular telecommunications systems and in particular to mal<ing a cell handover 

during a call. 

5 [0002] In conventional cellular telecommunications systems, a mobile station such as a mobile telephone handset 
is in radio contact with a transmitter In an individual cell during the call and, if it is determined that an improved com- 
munication path would be established with a different cell, a cell handover procedure is carried out to transfer the call 
through a transmitter associated with a different cell. The handover is imperceptible to the user of the mobile handset. 
[0003] Mobile cellular telecommunication systems operate according to different protocols and frequencies. For ex- 

10 ample, networks that operate according to the GSM recommendations can operate in different frequency bands e.g. 
GSM 900, GSM 1800 and GSM 1900. Furthermore, different protocols are known such as DAMPS, AMPS and UMTS. 
Dual mode telephone handsels have been proposed which can operate according to different available standards to 
enable roaming between networks. For example, dual band handsets have been proposed which operate in different 
GSM frequency bands. In many instances, networks operating according to GSM 900 have relatively large coverage 

15 areas, for example an entire country or state. However, local networks have been proposed operating according to 
GSM 1 800 (DCS) with a much smaller coverage area e.g. a town or city, which may be co-extensive with a GSM 900 
network. A user of a dual band telephone handset may wish to use the GSM 1 800 network as Its home network (H PLMN) 
and be able to roam to a different network e.g. a GSM 900 network in the event that the user travels outside of the 
town or city. However, according to conventional roaming procedures, it is not possible to make a call handover between 

20 the networks during a call. 

[0004] The present invention seeks to overcome this difficulty. 

[0005] According to the present invention there is provided a method of conducting a call in a cellular telecommuni- 
cations system comprising making acell handover for a mobile station between cells of different networks during the call. 
[0006] The networks may operate according to the same protocol but in different bands such as GSM 900 and 1 800 
25 but other networks using different protocols could be used as will become evident hereinafter. 

[0007] A location update may be can-led out with the network to whk:h the handover was made, when the call has 
terminated, so that subsequent calls can be routed to the mobile station. 

[0008] An HPLMN search may be carried out after the call in an attempt to maintain connection to the HPLMN and 
derive the benefit of a call tariff associated with the home network. For example, if the network from which the handover 

30 was made is the HPLMN, then a HPLMN search at the end of the call is carried out and if the search fails to locate the 
HPLMN then a location update may be carried out with the network to which the handover was made. 
[0009] Furthermore, before the end of call, a signal may be sent to the mobile station concerning a behaviour that it 
is to follow after the end of the call. The behaviour may concern making a location update and/or a network search 
after the end of the call. This may be achieved by signalling the behaviour in a handover command sent to the mobile 

35 Station or in a system infomnation message in a control channel associated with a traffic channel for the call. 

[0010] The method may include selecting whether to allow the handover between cells of the different networks for 
the call and the handover between the networks may offered to the user of the mobile station as a selectible supple- 
mentary service. 

[001 1] Also, the handover may be permitted or barred in dependence upon predetermined control data that may be 

40 held in the network or in a memory in the mobile station. 

[0012] The control data may be used to fomn part of a classmark for the mobile station which is transmitted to the 
network to which the call is to be handed over, in order to control whether the handover is to be made. The control 
data may be pre-set by a service provider for the mobile station. The data in the classmark may be selectively alterable 
by the user of the mobile station although the service provider may control whether the user is permined to alterthe data. 

45 [0013] The invention also Includes a cellular telecommunications system including a first network configured to make 
a cell handover for a mobile station to a cell of a second network during a call. 

[0014] The invention further includes a mobile station configured for use in a cellular telecommunications system 
wherein a handover can be made between cells of different networks during a call. 

[0015] Additionally, the invention provides a smart card tor use in a mobile station for a cellular telecommunications 
50 system wherein a handover can be made between cells of different networks during a call, the smart card including 
data for controlling whether the mobile station is pennitted to utilise the handover to continue the call. 
[0016] The smart card may further include data for controlling whether the user of the mobile station is enabled to 
permit or bar a handover between the networks. 

[0017] In order that the invention may be more fully understood an embodiment thereof will now be described by 
55 way of example with reference to the accompanying drawings in which: 

Figure 1 is a schematic illustration of a dual mode mobile telephone handset configured to communicate with 
different mode PLMNs; 
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Figure 2 illustrates the coverage areas of PLMN A and PLMN B; 

Figure 3 is a schematic block diagram of the circuits of the mobile telephone handset; 

Figure 4 is a schematic illustration of the configuration of the networks PLMN A, B together with a PSTN, illustrating 

the coverage of individual cells; 
5 Figure 5 is a schematic illustration of the cell handover process that occurs during a call, between networks; 

Figure 6 Is a schematic block diagram of a location update procedure to be followed after release of the call; 

Figure 7 is a block diagram of a process for controlling Inter-PLMN handovers as a supplementary service; 

Figure 8 is a block diagram of a process for producing classmark data to control Inter-PLMN handovers; 

Figure 9 illustrates how the classmark data is used to control inter-PLMN handovers; and 
10 Figure 10 is a block diagram of the process candied out by PLMN B in response to the classmark data. 

System overview 

[0018] Referring to Figure 1 , a mobile station in the form of a mobile telephone handset MS 1 includes a microphone 
'5 2, keypad 3, with soft keys 4 which can be programmed to perform different functions, a LCD display 5, an ear-piece 
6 and an antenna configuration 7 which is contained within its housing. 

[0019] The mobile station MS 1 is configured for dual mode operation and can communicate through cellular radio 
links with different PLMNs shown schematically as PLMN A and PLMN B. In this example, network 1 is the HPLMN 
but the handsel can roam to the network coverage of PLMN B. 
20 [0020] PLMNs A and B may utilise different frequency bands and/or different signal transmission protocols. In this 
example, PLMN A is a GSM 1 800 MHz network with a relatively small coverage area for example a city whereas PLMN 
B is a GSM 900 MHz network extending over an entire country or state. The coverage areas of the networks are shown 
schematically in Figure 2. 

[0021] It will be understood that in this example, the PLMNs A and B use the same general protocols but operate in 
25 different frequency bands. However In another example, the signal protocols used tor the two networks may be dif- 
ferent. For example, one network may use GSM TDMA type signal protocols whereas the other may use CDMA such 

as UMTS. 

[0022] Alternatively, PLMN B may be a GSM 1900 MHz network or a GSM type cellular satellite system, operating 
in the 200 MHz range. 

30 [0023] Figure 3 illustrates the major circuit components of the dual mode telephone handset 1 . Signal processing is 
carried out under the control of a digital micro-controller 8 which has an associated EEPROM 9. Electrical analogue 
audio signals are produced by microphone 2 and amplified by pre-amplifier 10 . 

[0024] Similarly, analogue audio signals are fed to ear-piece 6 through an amplifier 1 1 . The micro-controller 8 receives 
instruction signals from the keypad and soft keys 3, 4 and controls operation of the LCD display 5. 

35 [0025] tnfomnation concerning the identity of the user is held on a smart card 12 in the form of a GSM SIM card which 
contains the usual GSM International mobile subscriber identity (IMSI) and an encryption key Kj that is used for encoding 
the radio transmission In a manner well known perse. The SIM card Is removably received in a SIM card holder 13. 
[0026] Radio signals are transmitted and received in separate channels for the different modes of operation. For the 
first mode, a transmit/receive antenna element 7a is connected through an rf stage 14a to a codec 15a configured to 

40 process signals in the first rf transmission mode under the control of the micro-controller 8. Similarly, signals for the 
second mode of operation are fed through an antenna element 7b connected to rf stage 1 4b and codec 1 5b. Considering 
an example where the first mode of operation Is GSM 1 800, the codec 15a receives analogue signals from the micro- 
phone amplifier 1 0, digitises them into a format for GSM signals and feeds them to rt stage 1 4a tor transmission through 
antenna element 7a to PLMN A shown in Figure 1 . Similarly, signals received from PLMN A are fed through antenna 

45 elements 7a to be demodulated in the rf stage 14a and fed to codec 1 5a, so as to produce analogue signals fed to the 
amplifier 11 and ear-piece 6. 

[0027] Similarly, when roaming to PLMN B, antenna elements 7b, rf stage 14b and codec 15b process signals in a 
signal format appropriate for PLMN B, in an appropriate frequency band. In this example, PLMN B comprises a GSM 
900 network and codec 15b will process appropriate GSM type TDMA signals and the rf stage 14b will be suitably 
so configured for transmitting and receiving GSM type TDMA signals In an appropriate frequency band. In practice, the 
functionality of the codecs 15a, 15b may be merged into a single unit and provide a single tunable rf stage 14 capable 
of handling both frequency bands. However, if PLMN 8 is a CDMA network, then separate channels may be required 
for the two networks PLMN A,B in the handseL 

[0028] Referring to Figure 4, PLMN A has a conventional GSM cellular architecture and three cells CA1 , 2 and 3 are 
55 shown. It will be understood that PLMN A will include many such cellular areas to provide substantially continuous 
coverage throughout its coverage area 16A shown in Figure 2. Each cell Is provided with a base transmission station 
(BTS) and In Figure 4, BTS A is shown for the cell CA1 , the other BTSs being omitted in order to simplify the drawing. 
In a conventional manner, the BTSs are connected to a base station controller (BSC) and In Figure 4 BTS A is shown 
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connected to BSC A. The BSCs for the network are connected to a mobile services switching centre (MSG). In this 
example, BSC A is shown connected to MSG A. 

[0029] A home location register (HLR) provides a list of subscribers registered for use with the network i.e. as a 
HPLMN. Also, a visitor location register (VLR) is provided to permit subscribers that roam from other networks to be 

5 temporarily registered with PLMN A. In this example, the VLR and HLR are illustrated as a combined unit HLRA/LR A. 
[0030] The PLMN B has a similar architecture with overlapping cells GB1 , 2, 3 and 4 being shown in Figure 4 and it 
will be understood that many more such cells are included In the network for the coverage area 16B shown in Figure 
2. The illustrated cells of PLMN B overlap cells of PLMN A. For example, the cells CA1 and CB1 have an overlapping 
area 17 in which the mobile telephone handset MS1 is located. 

10 [0031] A conventional telephone set 1 8 is illustrated connected through a public switch telephone network (PSTN) 
19 which is connected to each of the MSCs of PLMN A and B, I.e. MSG A and MSG B. 

[0032] Considering the PLMN A in more detail, each cell CA1 , 2, etc is provided with a cell broadcast signal BCGH 
which is used primarily in idle mode i.e. when no call is being made, to provide parameter settings for the mobile 
stations within the cell. Each cell has a BCCH transmitted on an individual frequency and the BCCHs for each cell 
15 contain Information concerning the frequencies of the BCCHs in adjacent cells. In so called dedicated mode i.e. during 
a call, a transmission channel or TCH is established between an individual mobile station and the BTS for the cell 
concerned. The TCH has an associated slow access control channel or SACCH over which system information is 
communicated between the BTS and the mobile station during the call. 

[0033] In dedicated mode, the mobile station monitors the quality of reception of the BCCH both from the current 

20 cell and neighbouring cells to determine which provides the best route for the call. The measured signal quality for the 
currently used cell and the neighbouring cells are transmitted in the SAGGH to the BTS so that a decision can be made 
whether to continue with the current cell or to make a cell handover to an adjacent cell. Thus, in the example shown 
in Figure 4, when a call is established between BTS A and MSI , the handset MSI monitors the reception quality from 
adjacent cells of PLMN A, typrcally up to six adjacent cells and provides reports of the reception quality on the SACCH 

^5 to BTS A. If it is determined at BTS A that a cell handover should occur, the call is re-routed by BSC A to a different 
BTS of the network and the handset is instructed to communicate with the new BTS on a different transmission channel. 
This cell handover process is well known per se and is described in more detail in "The GSM System For Mobile 
Communications" M. MoulyandM. B Pautet, Cell & Sys. ISBN 2-9507190-0-7 pp 396-412. Thus, a cell handover can 
occur within network PLMN A during a call in order to maintain communication, for example when the mobile station 

30 moves or when changes in reception quality occur from cell to cell. 

[0034] In a conventional GSM network, when the user moves beyond the edge of the coverage area of the network, 
communication can no longer be maintained and the call drops out. Then, in idle mode, the mobile station MSI attempts 
to register itself as a roamed user with another network. Thus, conventionally, if mobile station MS1 moves beyond 
the coverage area of PLMN A, the call will drop out and the user terminal will attempt to register itself with PLMN B, 

35 by performing a location update and entering details of its Identity in the visitor location register VLR B. A message 
notifying that the user terminal has roamed to PLMN B is then passed by VLR B to HLR A so that calls can be routed 
to the handset MSI through PLMN B by PLMN A. Location updating for roaming is well known per se and reference 
is directed to the GSM System for Mobile Communications supra pp 444-450. 

[0035] Thus, in prior art roaming, the call drops out when a change in network occurs. In many situations, this is an 
40 acceptable trade-off because adjacent networks may be in different countries or states and the mobile handset is not 
often used when travelling between adjacent countries e.g. on an aircraft. However, in the example described above, 
PLMN A is a GSM 1800 network with a relatively small coverage area e.g. a city and HPLMN users of PLMN A may 
wish to be able to roam outside of the city area onto PLMN B which has much greater coverage area within the country 
or state. The subscribers of PLMN A will usually wish to use their home network in preference to PLMN B because 
45 under current charging regimes, calls will be cheaper on the home network than on a roamed network. 

Inter-PLMN handover during a call 

[0036] In accordance with the present invention, subscribers to PLMN A can roam to PLMN B and make a handover 
50 between cells of the different networks during a call. To this end, PLMN A has an agreement with PLMN B to allow an 
inter- PLMN handover. 

[0037] The cell handover procedure will now be described in more detail with reference to Figure 5 in combination 
with Figure 4. In this example, a call has been established between telephone set 18 and handset MSI through PSTN 
1 9 and PLMN A. Thus, TCH Is established between BTS A and MSI In cell CA1 . As previously explained, MSI monitors 
55 the BCCHs of adjacent cells and up to six adjacent cells can be monitored. In accordance with the invention, the cells 
can be from both PLMN A and PLMN B. In the arrangement shown in Figure 4, handset MS1 monitors the BCCHs of 
adjacent cells CA2, CA3, CB2, CB1, CBS and CB4. Reception signal quality signals are developed for each of the 
monitored cells, for example by monitoring bit error rate (BER) and the resulting data is sent back to BTS A on the 
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SACCH. The resulting data is passed by BTS A to BSC A. 

[0038] In a situation where the handset MS1 is moving out of the coverage area of PLMN A i.e. towards cell CB1. 
the information received at BSC A will indicate that a cell handover is required from cell CA1 to cell CB1, which will 
involve a handover between networks during the call. 

[0039] Referring to Figure 5, when it has been determined by BSC A that a handover is required, the corresponding 
signal is sent at step S5.1 from BSC A to MSC A. Then at step S5.2, MSG A establishes a new path for the call by 
sending a signal to MSC B. At step S5.3, MSC B signals to BSC B that a new path is to be established for the call. In 
turn, BSC B opens a path with BTS B (not shown in Figure 5) for communication with MS1 through cell CB1. 
[0040] BSC B then signals to MSC B at step S5.4 that the new path is ready and similarly MSC B provides a corre- 
sponding path ready signal to MSC A at step 85.5. Thus, a new path has been opened by this procedure to allow the 
call previously routed through the MSC of PLMN A to be re-routed during the call to the MSC of PLMN B. 
[0041 ] An instruction is then sent through PLMN A to the handset MS 1 in order to instruct it to switch to a new channel 
associated with PLMN B i.e. a new channel through BTS B. This is carried out by MSC A, which sends a handover 
command at step S5.6 to BSC A which in turn at step S5.7 sends a handover command to BTS A, which is transmitted 
at step S5.8 to the handset MSI . The handset then switches to a channel associated with cell CB1 so as to continue 
the call which is routed by MSC A to MSC B and thence to BTS B via BSC B. The handover occurs seamlessly during 
the call such that the calling and called parties are not aware that a handover has occurred. The user of MSI can then 
move further away from the coverage area of PLMN A during the call, which continues through PLMN B as required 
without any interruption. 

[0042] Billing procedures known per se are utilised such that PLMN B reports the charge of the call back to PLMN 
A so as to be recorded at HLR A for subsequent billing to the subscriber 

Behaviour after termination of the call 

[0043] When the call tenmlnates, the handset MS1 may have moved outside of the coverage area of PLMN A and 
so MS1 as a default performs a location update (LU) to PLMN B as a default behaviour, subject to a number of exceptions 
as will now be described with reference to Figure 6. 

[0044] The routine of Figure 6 is performed by the micro-controller 8 in the handset MSI shown in Figure 3. The 
routine starts at step S6.0 after the call is terminated and a location update to PLMN B is carried out as a default 
behaviour at step S6.1 . However, firstly, at step S6.2, a check is made to see whether PLMN B is on a forbidden list 
held on SIM card 12. As known in the art, the SIM card may include a list of PLMNs to which roaming is forbidden, for 
example in a situation where there is no billing agreement between PLMNs. If PLMN B is included In the forbidden list, 
a search for alternative PLMNs is carried out at step S6.3. 

[0045] At step S6.4, a check is made to see whether MS1 has special location update instructions which may have 
been provided to the handset by PLMN A during the call before it terminated, in order to instruct the handset to perfonn 
a particular location update procedure according to special instructions. Alternatively or additionally, the special in- 
structions may have been recorded on SIM card 12. In the event of such special instructions, the micro-controller 8 
performs a location update procedure according to the special instructions at step S6.5, as will be described in more 
detail hereinafter. 

[0046] At step S6.6, the micro controller 8 determines whether the handover that occurred during the previous call 
was from the HPLMN. In the above described example, the handover was from PLMN A that constitutes the HPLMN 
for MS1 In this situation, the micro-controller 8 performs a HPLMN search at step S6.7 by seeking a BCCH for a cell 
of PLMN A. If it is determined at step S6.8 that the HPLMN has been found, the process terminates at step S6.9 i.e. 
no location update is perfonned to PLMN B. The handset MSI thus remains registered with PLMN A which provides 
a cheaper tariff than a roaming tariff associated with PLMN B. 

[0047] However, if the handover in the previous call was not from the HPLMN or no HPLMN was found I.e. MSI is 
now outside of the coverage area of PLMN A, then the previously described location update to PLMN B is performed 
at step 36. 1 in order to register MS1 with VLB B. In this way, MS1 can receive and transmit calls through PLMN B as 
a roamed network. 

[0048] The routine may at step S6.10 periodically carry out an HPLMN search to determine whether the handset 
MS1 has returned back into the coverage area of PLMN A so that a location update to. HPLMN can be carried out. 
This will reduce the cost of calls to the user by returning to the HPLMN which has a cheaper call tariff than the roamed 
network i.e. PLMN B. 

[0049] As explained above, the handset MS1 may be provided with special instructions regarding its behaviour after 
the call has been released. The occurrence of such special Instructions is determined at step S6.4 and carried out at 
step S6.5. The special instructions have been provided to MS1 In system infonnation messages in the SACCH during 
the call. Thus, in the example described above, the SACCH that is provided during transmission from BTS A to MSI , 
during the call, may contain special instructions concerning the behaviour of the handset after release of the call. 
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Alternatively, the special instructions nnay be provided in the handover command shown at step S5 8 in Figure 5. 
[0050] The special instructions may cause the handset MS1 to carry out one of the following behaviours: 

Search for the last registered PLMN first. 
5 search for the HPLMN first, 

no restriction on behaviour, or 
other behaviours. 

[0051] Furthermore, the micro-controller 8 may as a default behaviour ignore special instructions given by the last 
10 registered PLMN in the event that a handover occurred during the call to the HPLMN. In this way, preference is given 
to the HPLMN for a subsequent call in order to make use of the generally cheaper tariff associated with the HPLMN. 

Control of inter-PLMN handover 

15 [0052] The service provider i.e. the operator of PLMN A may offer the facility of in-call inter-PLMN handover supported 
as a supplementary service (SS). As known in the art, networks may provide a number of user selectable supplementary 
services such as voicemail, call divert and others which a user may select individually. A messaging path between the 
handset MS1 BTS A BSC A, MSG A and HLR A Is provided for supplementary service messages so that the user of 
MS1 can select them individually. As known in the art, supplementary services can be selected by the user by operation 

20 of the keypad 3, to select service options from a menu displayed on the display 5. A procedure for enabling provision 
of the inter-PLMN handover as a supplementary service is shown In Figure 7. The procedure is carried out in the 
network, typically at the HLR or MSG. At step S7.1 , a determination is made of the SS requests made by the user of 
MSI. A check is made at step S7.2 to detemnine whether the user has selected the inter-PLMN handover service. If 
so, the service is enabled at step S7.3 so that when a handover is required, as detennined at step S5.1 in Figure 6, 

25 MSG A is enabled to send a new path establishment signal to MSG B at step S5.2 and thereby trigger the handover 
process as previously described. However, if the supplementary service is not enabled, the handover process is dis- 
abled at step S7.4. In this way, MSG A Is inhibited from Initiating an inter-PLMN handover described with reference to 
Figure 5. 

[0053] For an overview of supplementary services management in GSM, reference is directed to the GSM System 

30 for Mobile Gommunlcations supra pp 299-301 

[0054] The service provider may also be given an option to indicate to the network to which the handover is to be 
made, whether or not the service provider for MS1 wishes to engage in an Inter-PLMN handover. This provision is 
particularly useful when roaming between networks neither of which is the HPLMN. According to the invention, the 
usual classmark associated with the mobile station includes an additional bit which indicated whether an inter-PLMN 

35 handover Is permitted. 

[0055] As well known in the art, GSM mobile stations are provided with a classmark which is communicated to the 
network at the beginning of a radio resource (RR) session and it conventionally includes infomnation relating to the 
revision level of the GSM specifications, the rf power capability, encryption algorithm frequency capability and short 
message capability. The classmark is typically recorded in the EEPROM 9 and characterises the hardware of the mobile 

40 station. 

[0056] Additionally, according to the invention, the classmark Includes a byte of control data indicating whether the 
servtee provider supports inter-PLMN handovers during a call. This byte of data can be provided in the EEPROM 9 or 
may be recorded on the SIM card 12. An example of the control data is set out in Table 1 . 



Table 1 



Data Item 


Description 


Data 


(a) 
(b) 


Inter-PLMN handover accept 
User update status 


Yes/No 
Yes/No 



50 

[0057] In the above Table, data item (a) comprises inter-PLMN handover accept which signifies whether the service 
provider supports Inter-PLMN handovers during a call. Additionally, data item (b) is provided. This comprises data 
preprogrammed by the service provider to Indicate whether the user of the mobile station is penmitted to update the 
status of the inter-PLMN handover acceptance data. Thus data item (b) allows the service provider to control whether 
55 the user of the handset MS1 can enable or disable the inter-PLMN handover service. The service provider may set 
the data item (b) so that the user is not pemiitted to update the handover status. Alternatively, the user of the mobile 
terminal MSI may be allowed to selectively change whether a handover can occur. It will be understood that the user 
may not wish to accept the higher charge tariff associated with a handover to a roamed network and so may wish to 
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disable such handovers during a call. 

[0058] Figure 8 illustrates a routine carried out by the micro-controller 8 to produce cJassmarIc data for inclusion into 
the classmark, In dependence upon the data Items (a) and (b) shown in Table 1. At step S8.1, the micro-controller 
checks whether the inter- PLMN handover accept bit (data item (a)) has been set by the service provider to support 
5 inter-PLMN handovers during a call. If not, corresponding data rs Included in the classmark, to indicate that inter-PLMN 
handovers are to be declined during a call, as shown at step S8.2. 

[0059] If however, inter-PLMN handovers are supported by the service provider, a check is carried out at step S8.3 
to determine whether the user of MS1 has updated Its choice concerning inter-PLMN handovers. If so, the data Item 
(b) is checked at step S8.4. At step S8.5, a determination is made from data item (b) whether the user is permitted by 

10 the service provider to make a choice concerning inter-PLMN handovers during a call i.e. whether to accept or decline 
such handovers. If the user is so pemiitted, data for the classmark Is updated at step S8.6 according to the user's 
preference i.e. whether the user has decided to accept or decline inter-PLMN handovers during the call. However, if 
the user is not permitted to make this choice, then classmark data according to data item (a) of Table 1 is included In 
the classmark so as to provide a setting as determined by the service provider in the data of Table 1 . as shown at step 

15 S8.7. 

[0060] Figure 9 illustrates how the resulting classmark data is used to control inter-PLMN handovers during a call. 
As previously explained with reference to Figure 5, when a handover is required from PLMN A to PLMN B during a 
call, a new call path is established through PLMN B (steps S5.1 - S5.3 In Figure 6) and a handover command is sent 
by PLMN A to the handsel MSI (step S5.7 and step S5.8 in Figure 5). 

20 [0061] Referring to Figure 9, the handover command S5.8 is shown, passing from PLMN A to handset MS1 . As a 
result, the handset MS1 commences a RR session with PLMN B in order to prepare itself for establishing a TCH for 
the call through PLMN B, as shown at step S9.1 . As part of the initialisation procedure for the RR session, the classmark 
data is transmitted to PLMN B by MS1 at step S9.2. As previously explained, the classmark data indicates to PLMN 
B whether an inter-PLMN handover is to be supported. If not, the call handover is declined. If the handover is to be 

25 supported, the call Is routed through PLMN B to handset MS1 as shown at step S9.3 i.e. over the new path established 
through PLMN B by the process previously described with reference to Figure 5. 

[0062] The classmark data received by PLMN B at step S9.2 is processed by PLMN B as shown in Figure 10. At 
step SI 0.1 , the received classmark data is reviewed, for example by a processor in MSG B. If at step S10.2 the class- 
mari< data indicates that an inter-PLMN handover is to be supported, the call is routed to handset MSI through PLMN 
30 B as shown at step S9.3. However, If the handover is not to be supported, the handover is to be declined by PLMN B 

as shown at step 810.3. 

[0063] Many modifications and variations fall within the scope of the Invention. For example, although the invention 
has been described In relation to GSM networks, it will be understood that the invention can be used where one of the 
networks operates according to a different protocol such as UMTS. The mobile station MS1 need not necessarily be 
35 a telephone handset but could be a PDA or other mobile device and may be WAP enabled. 

[0064] Furthermore, the mobile station may be used for data transmission alternatively or additionally to a voice call 
and term "call" as used herein covers either possibility together with any other period of information interchange be- 
tween the mobile station and at least one of the networks. 



40 



Claims 



1. A method of conducting a call in a cellular telecommunications system comprising making a cell handover for a 
mobile station between cells of different networks during the call characterised by carrying out a location update 

45 with the network to which the handover was made upon termination of the call, except under predetermined cir- 

cumstances Including a situation where the network from whk:h the handover was made is the HPLMN, in which 
case a HPLMN search is carried out upon temiination of the call. 

2. A method according to claim 1 Including performing a location update with the network to which the handover was 
50 made If the search fails to locate the HPLMN. 

3. A method according to claim 1 wherein the networks operate according to different protocols. 

4. A method according to any preceding claim wherein the predetermined circumstances include a situation in which 
55 signals have been provided to the mobile station before the end of call indicating a behaviour that it is to follow 

after the end of the call, and including carrying out the behaviour upon temiination of the call. 

5. A method according to claim 4 wherein the behaviour concerns making a location update and/or a network search 
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after the end of the call. 

6. A method according to claim 4 or 5 including sending a handover command to the mobile station to initiate the 
handover, the signalling of said behaviour being sent with the handover command. 

5 

7. A method according to claim 4 or 5 wherein the call is made in a traffic channel with an associated control channel 
and the signalling of said behaviour is sent in a system information message in the control channel. 

8. A method according to any preceding claim including selecting whether to allow the handover between cells of the 
10 different networks for the call. 

9. A method according to claim 8 wherein the handover between the networks is offered to the user of the mobile 
station as a selectable supplementary service, and including selecting the supplementary service so as to permit 
or bar the handover. 

15 

10. A method according to claim 9 including permitting or barring the handover in dependence upon predetemnined 
control data. 

11. A method according to claim 10 wherein the control data is held in the network. 

20 

12. A method according to claim 1 0 wherein the control data is held in a memory in the mobile station. 

13. A method according to claim 10 wherein the control data is used to provide data for a classmark for the mobile 
station and including transmitting the classmark to the network to which the call is to be handed over, so as to 

25 control whether the handover is to be made. 

1 4. A method according to claim 1 0 or 11 wherein the control data is pre-set by a service provider for the mobile station. 

15. A method according to claim 13, 14 or 15 wherein the data for the classmark is selectively alterable by the user 
30 of the mobile station. 

16. A method according to any preceding claim wherein the predetermined circumstances include said mobile station 
being provided with data indicating that the network to which the handover is to be made is a forbidden network, 
and including terminating the call if the handover is made to a forbidden network. 

17. A cellular telecommunications system configured to perform a method as claimed in any preceding claim. 

18. A cellular telecommunications system according to claim 17 wherein the first network is a GSM 1800 or 1900 
network and the second network is a GSM 900 network. 

19. A mobile station configured to perform a celt handover method as claimed in any one of claims 1 to 16. 

20. A mobile station according to claim 19 operable to offer the handover between the networks as a selectable sup- 
plementary service, whereby the user may pemnit or bar the handover. 

21. A mobile station according to any one of claims 19 or 20 operable to pemnit or bar the handover in dependence 
upon predetermined control data held in a memory. 

22. A mobile station according to claim 21 wherein said memory comprises a smart card. 

23. A mobile station according to claim 21 wherein said memory comprises an EEPROM. 

24. A mobile station according to any one of claims 1 9 to 23 provided with a classmark that includes data for penmitting 
or banring the handover in dependence on said control data. 

25. A mobile station according to any one of claims 19 to 23 wherein the control data is pre-set by a service provider 
for the mobile station. 
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26. A mobile station according to claim 24 wherein the classmark data is selectively alterable by the user of the mobile 
station from the data corresponding to the control data set by the service provider 

27. A mobile station according to any one of claims 19 to 26 and comprising a mobile telephone handset. 

5 

28. A mobile station according to any one of claims 19 to 26 and comprising a PDA. 

29. A smart card for use in a mobile station for a cellular telecommunications system wherein a handover can be made 
between cells of different networks during a call, the smart card including data for controlling whether the mobile 

^0 station is pennitted to utilise the handover to continue the calL 

30. A smart card according to claim 29 further including data for controlling whether the user of the mobile station can 
select to permit or bar a handover between the networks. 

^5 31. A smart card according to claim 30 and comprising a SIM card for a GSM network. 
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ferent networks during a call. A call established between 
handset (18) and mobile handset MS1 through cell CA1 
or mobile network PLMN A Is handover during the call 
to PLMN B through cell CB1 . Procedures to control in- 
ter-PLMN handovers are described in which the service 
provider for PLMN A supports the inter-PLMN handover 
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as a supplementary service. Support of the service may 
be indicated In a classmark stored in EEPROM (9) of 
handset MSI or on its SIM card (12). The service pro- 
vider for PLMN A may include data in the classmark that 
indicates whether the user of the handset may selec- 
tively accept or decline Inter-PLMN handovers. A pro- 
cedure for carrying out a location update after release 
of the call is also described. 
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state ol the art on the basis of all claims 

Reason: 



Obscurity of claims (Rule 45 EPC): In view 
cf the wording of the claims presently on 
file, which render it difficult. If not 
impossible, to determine the matter for 
which protection 1s sought, the present 
application fails to comply with the 
clarity requirements of Article 84 EPC 
(see also Rule 29(5) EPC) to such an 
extent that a meaningful search Is 
impossible. Consequently, no search report 
can be established for the present 
application. 

Even in the light of the description it is 
determined to be impossible to carry out a 
meaningful search. The claims are unclear 
to a degree » that the obscurity allows no 
meaningful outcome of the search, as the 
claims do not give sufficient Information 
about the applied invention. 

The term "...except under predetermined 
circumstances..." used in claim 1 is vague 
and unclear and leaves the reader in doubt 
as to the meaning of the technical 
features to which it refer, thereby 
rendering the definition of the 
subject-matter of said claim unclear 
(Article 84 EPC). It is not clear when 
which step of the method is performed. 
This unclarity render the whole method 
unclear, as it is not clear which steps 
are carried out according to the claimed 
method. 

The claim reads (simplified): 

After a inter-network handover with an 

ongoing call ^ 
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either 

location update is performed after call 

termination 

or 

no location update i s performed under 
undefined conditions 
It is not clear which features are the 
essential features of the claim - neither 
is the location update essential » as the 
step may not be perfonned nor is the HPLMN 
search essential for the same reason and 
because it is described just as one 
example of an alterntive step, nor is the 
condition to determine between the two 
steps described and thus it cannot form an 
essential feature. Even the feature of the 
preant)le of the claim, that an 
inter-network handover is performed before 
the characterizing method steps are 
performed is not an essential feature of 
the invention as this inter-network 
handover is disclosed in the further 
claims as not being performed e.g. after 
barring the inter-network handover 
according to claims 8-16» 20-31. It is not 
clear what the HPLMN search stands for nor 
which timing relation is referred to by 
"...upon termination of the call" - 
itnnediately after the call is terminated 
or sonetime after. 

The other independent claims do not allow 
to identify a searchable inventive concept 
either. The independent system (claim 17) 
and mobile station (claim 19} merely refer 
to the method of claims 1-16 as their 
characterizing feature and thus offer no 
clarifying details of the invention. 
Independent claim 29 (smart card) lacks 
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any connion characterizing feature with 
independent claim 1 and thus cannot serve 
as basis for a searchable invention as 
wel 1 

In looking at the description for a 
clari fiction of the purpose of the inethod, 
one finds as the addressed problem that is 
attempted to be overcome (page 1, line 29 
- page 2. line 4) in providing a 
possibility to handover between different 
networks during an ongoing call. This 
possibility is however already provided in 
the prior art, e.g. in WO9966740, page 4, 
lines 19-32. The purpose of the invention 
is also not made clear when looking at the 
title of the application, which reads 
"improved cell handover" whereas the 
method of claim 1 reads as "a method of 
conducting a call". 

As the problem to be solved is thus not 
clear nor is the solution as defined in 
the claims, no search can be performed. 

The applicant's attention is drawn to the 
fact that a search may be carried out 
during examination following a declaration 
of no search under Rule 45 EPC, should the 
problems which led to the declaration 
being issued be overcome (see EPC 
Guideline C-VI , 8.5). 
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